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A three-dimensional simulation of ionospheric oscillations caused by tsunamigenic
gravity waves
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Following the Mw=9.0 Tohoku earthquake on March 11, 2011, oscillations of total electric content (TEC) were observed in
the ionosphere. They propagated with velocities of 140-780m/s from the tsunami source point, and had circular wave front:
[Tsugawa et al., 2011]. The purpose of this study is to reproduce these oscillations and to elucidate the generation mechanism
them.

So far we have performed numerical simulations using a three-dimensional atmosphere-ionosphere model, and elucidate
followings [Matsumura et al., 2011; 2012; Matsumura, 2012]: (1) Oscillations of 420-780m/s were caused by secondary acousti
and gravity waves generated in the thermosphere. They were generated by primary acoustic waves triggered by the sea-surfz
displacement at the tsunami source point. (2) Oscillations of 140-290m/s were caused by tsunamigenic gravity waves whic
propagated to the thermosphere. As for (2), the sea surface displacement at the tsunami source point and that of tsunami we
used as source functions. The amplitude ratio of them was not realistic because they were independent functions.

In this study, a two-dimensional tsunami simulation is performed. The sea surface displacement at the tsunami source poir
is implemented as the initial condition. Velocity of the displacement is implemented in the atmosphere-ionosphere model a:
the lower boundary condition. The simulation demonstrates that internal gravity waves are excited by tsunami and propagat
to the thermosphere. They have horizontal phase velocities close to that of tsunami, i.e., 200 m/s. They do not reach arour
hmF2. They cannot make sufficient TEC amplitude if the ionosphere is composed of bnljh@ indicates that observed TEC
oscillations of 140-290 m/s are mainly contributed by E region.
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